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ABSTRACT The primary aim of this thesis is to understand contradictions
between the actual use by residents and the patterns chosen by the
designers. The case chosen is Warren Gardens which is a moderate
income housing project located in Roxbury, Mass. The project, built
in 1968, revealed over time contradictions or spatial limits. These
contradictions or spatial limits, identified through interviews with
present users were analyzed and synthesized into a set of design
guidelines.
These guidelines were tested by design on one unit type using the
existing shell. This testing helps support the conjecture that the
existing unit dimensions should be either increased or left unchanged
in order to: provide more varied patterns for the designers; and meet
the user(s) changing attitudes and needs for space over time.
This analysis, concentrating on one unit type, tested whether
the spatial limits of these layouts constitute unmet spatial needs that
could have been detected and incorporated into the design process.
These spatial limits were used to analyze: whether the chosen patterns
have satisifed the changing needs for space over time; if these spatial
limits are important to consider; and should the existing layout patterns
satisfy the changing spatial needs and attitudes over time,
It was concluded that changes over time in family size and relation-
ships and spatial usage turned out to be more important than the initial
patterns chosen by the designers.
Thesis Supervisor: Tunney Lee
Title: Professor of Architecture and Urban Planning
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Introduction
The concept of spatial consequences
over time served as a way of detecting those
components that would increase design varia-
ability for both the designer and user. The
questions concerning the meeting of spatial
needs and attitudes over time by designers
for users reflect similar concerns by John
Habraken in Variations: The Systematic De-
sign of Supports; some of the studies pre-
sented by EDRA (Environmental Design Re-
search Association); and the concerns cover-
ed in the magazine Open House International.
The underlying question for this thesis
is, given spatial limits of an existing de-
sign after fifteen years, what are the short-
comings in the original design program given
our new understanding of users' changes in
spatial need and attitude. These spatial
5.
limits or consequences revealed reasons for
the change in spatial need. The reasons re-
vealed those contradictions in the designers'
initial intents and detected those critical
characterisitcs of specific design components
that a designer should be aware of as to
their influence in meeting changing spatial
needs and attitudes over time.
What is different here can be seen in
relation to the aim of Habraken in his stud-
ies of supports. The results of this thesis
contribute towards the understanding of simi-
lar concerns and questions. That is, why do
people change their housing environments?
and how can a designer accommodate the pos-
sible spatial needs and attitudes of poten-
tial users?
This thesis takes these questions and
adds the element of time, stating: why do
6.
people change their housing environments
over time? and how can a designer accommodate
adequately all of the possible spatial needs
and attitudes of potential users over time
using specific design components during the
design process?
The mutual reasons shared by Habraken
about why people change their housing en-
vironments are: need for identification;
changes in structure of the society; changes
in technologies; and changes in the composi-
tion of the family. All of these factors
are critical, but in this thesis they are
looked at from another perspective to reach
similar goals of SAR and J.C. Carp.
The factor of new technologies which
allows for changes in the utilization of
available spaces is supported by this the-
sis. Habraken indicates that central heat-
ing allows more than one heated room to be
the center of all activities. As a result,
individuals can retreat to their rooms.
This thesis indicates how critical it is for
individuals to be able to change their bed-
room's layout over time from adolescents to
adult.
The change in family composition is
another factor, presented by Habraken, which
is supported by this thesis as a reason why
people change their housing environments.
In this thesis this factor was examined over
time by documenting the spatial limits en-
countered by individuals as their family
changed. An aim of this thesis specifically
was to understand what design program could
have been synthesized from an accessible in-
formation base exploring these factors. In
addition it attempts to complement the ef-
7.
forts of SAR and EDRA in helping to stimulate
thinking about design solutions and para-
meters that make possible variations in lay-
out or spatial consequences over time.
27)
figure: 1
Warren Gardens: Project Summary
Warren Gardens is a moderate income
housing project for 228 families located in
Roxbury, Mass. This particular project was
developed on land that was part of the Wash-
ington Park Urban Renewal Project in 1964.
The project was initiated by the B.R.A. and
sponsored by the Beacon Redevelopment Corp.
(later to become Warren Gardens, Inc.) The
goal of the organization was to produce ex-
perimental low cost housing. The sponsors
went bankrupt in 1976 and HUD took charge of
the project. This particular change in
ownership allowed 70% of the residents to
receive rental assistance. As of December,
1980, the Residents Board of Warren Gardens
is trying to convert to a cooperative.
In 1964, William Furlong, executive
director of Warren Gardens, Inc., hired
Stubbins as his architect. Stubbins was
overcommitted and suggested a joint venture
with Fletcher Ashley and John Myer. A series
of meetings between these three individuals
initiated the design process. In November,
1964, a letter from Furlong established the
parameters of the evolving design. These
were separated into eleven points:
1) "The development was to meet FHA minimum
standards, and applicable requirements of
the 221d.3 program through which it would
be subsidized."
2) "The building costs would need to be kept
below $12.00 per square foot in total."
3) "The density should be as high as pos-
sible, 'commensurate with good design and
cost criteria.'
4) "The installation of streets, parking
areas and lighting, and their eventual
10.
maintenance, would be the responsibility
of the City of Boston."
5) "The units were to be designed with a
view towards prototypicality for possible
future projects of Beacon."
6) 'Within the structure of this directive,"
Furlong wrote, 'we expect you to use
complete freedom of design. In fact our
chief purpose in this venture is hope-
fully to bring the best architectural
thinking to this challenging problem.'
7) he character of the development is to
be almost exclusively housing for fami-
lies. Therefore, provisions must be
made for children, although no major
play facilities are authorized by us.'
8) 'It is understood that the structures
will require second or third class con-
struction, probably not exceeding three
stories in height.'
9) "The preliminary estimate of unit compo-
sition was to be 10%-1 BR, 20%-2 BR,
35%-3 BR, and 35%-4 BR."
10) "One parking space was to be included for
each unit."
11) a. 'Use garbage disposer,
b. Protect trash in vermin-proof shelters
c. Use no common hallways or entries,
d. Protect grass areas or plantings from
normal traffic patterns or play
usage,
e. Use shatterproof exterior lighting
fixtures,
f. Use no interior doors except to bed-
rooms and baths,
g. Use simple tile, preferably vinyl-
asbestos, for all interior floors.'
*
Gary Arthur Hack. Environmental program-
ming: creating responsive settings, 46-47.
Package: The original proposal called for
three bedrooms or more. It was considered
a political and social decision that could
be possible through rental subsidies. The
result was a consideration of 10% efficiency,
6%-1 BR, 0%-2 BR, 78%-3 BR, and 6%-4 BR.
Another important facet of the package was
that "...housing should be rental units
built and (maintained) managed by individualE
with prior development experience, with the
city responsible for street and parking
areas." This proposal was aimed at reducing
site development and maintenance costs. In
addition it enabled the city to "...count
these as non-cash contributions towards the
local share of urban renewal costs."
Patterns: The series of meetings develop-
ed various patterns that will be tested as
11.
to effectiveness. The most important pattern
was that "...The units should be townhouses
with direct access to the ground." Furlong's
reasons were directed at the maintenance and
security problems he anticipated. Therefore,
the most important impact was that there be
"no common hallways or entries". The other
proposed patterns consisted of: location of
the kitchen on entry side; private yards off
living rooms on opposite side of unit; and the
use of grey concrete walls for privacy along
Warren Street.
Each architect was interested in differ-
ent patterns; Myer was supporting the need
for housing with 'good child-rearing prac-
tices'. According to Myer it was essential
that there be parental supervision of young
children playing outdoors. Stubbins was pro-
posing the use of a mixture of housing of
12.
different heights. There was discussion that
they consider flats with a common stair 'like
Sert's married student housing' at Harvard.
This would be a more economical solution.
The disturbing aspect concerning the pattern
or townhouse was that other unit types were
never explored in depth. This led to various
"...trade-offs that consisted of smaller
units and the necessary use of inexpensive
construction materials, which compounds main-
tenance difficulties."
The choice of small parking areas close
to entrances versus large parking areas was
to "...illustrate the best way of planning
such a development." The patterns chosen
for the kitchen and the private yards were
developed from their notions about child
rearing, "...how private space might be used
and the impressions families might like to
project to visitors." Those patterns that
were eliminated were: extension of living
room and dining throughout the depth of the
house, and the centralization of the kitchen
causing a division of space between living
and dining areas."
Testing: Each pattern will be tested as to
its effectiveness within the existing frame-
work. For the patterns utilizing child rear-
ing ideologies, the questions would be: Do
such concerns ignore other hidden needs?
That is, given a more indepth analysis, what
other alternatives could have been consider-
ed?
Chapter I: Documentation of Interviews
The interviews were conducted to obtain
the changes in spatial need for individuals
and families within each unit type. The aim
was to develop an information base of past
spatial use and to obtain those spatial
limits for each unit type. These spatial
limits, over time, made it difficult for one
to meet their changing attitude towards
spatial use.
The 3 and 4-bedroom unit raises issues
about changes in family composition over
time and its influence on the changing spa-
tial needs and attitudes of each of the fam-
ily members. The difference between these
two units is that the 4-bedroom unit con-
sists of a family having both parents living
in the same unit with two boys and two
girls. This family has lived in this unit
13.
since 1968 and has gone through changes in
need (spatial) and composition. For each
documented change in composition, spatial
limits have been recorded.
The 3-bedroom unit consists of a family
with one parent and three boys whose changes
in spatial need were documented graphically
for the living, dining, and kitchen spaces.
The difference within this unit type is that
the spatial pattern of the first floor has
the entrance directly into the living space
and the dining/kitchen area at the rear of
the unit.
The studio unit interview raises issues
about one pattern of a combined bedroom/
living room at the front of the unit and
dining/kitchen at the rear. This unit has
no rear windows and provides two windows,
including the entrance at the front of the
14.
unit. The significance of this interview
is that the user is a member of the family
interviewed for the 4-bedroom unit. His
change in spatial need/attitude can be fol-
lowed from his early years to his later use
of space in this studio apartment.
The efficiency unit examines the change
in spatial need for an older woman who lives
alone. The significant aspect is the ori-
entation of the furniture in the direction
of the hypotenuse cutting through the square
area. This was an effort to obtain more
space.
Overall this particular section pro-
vides information as to past and present
spatial limits that will be analyzed for
each room within the 4-bedroom unit.
Interview: 4-Bedroom Unit
Family A
Members: Richard Sr.
Betty (mother)
Richard Jr.
Karen
Brian
Tanya
Cookie (aunt)
Intent: The primary objective with this
interview was to record changes that have
taken place in the use, given a change in
layout. These changes would then be located
at a given point/period in time and tested
as to their influence from the existing pat-
tern or those of their last living unit.
Documentation: This family is from Boston
and originally lived in a one family house
15.
on Vernon Street in Roxbury, Mass. (see
figure 3 ). In 1967, they began to search
for housing that was of new construction.
They did not wish to leave the city and move
to the suburbs, but they preferred new hous-
ing that was being constructed at Warren Gar-
dens. At that time they were introduced to
a model of a four bedroom unit, of which
there is only one type. Along with their
family they reserved a place for their aunt
and her baby. It is the changes in the fam-
ily composition that identify the limits to
the patterns chosen by the designers.
Kitchen: The pattern of placing the kitch-
en at the front was beneficial to the mother.
She indicated that it was much easier to
control the activities of her children. The
kitchen became a place where they could
study as well as play.
16.
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In the early years at Vernon Street the
basement served as the play space and the
kitchen was primarily an activity space for
the mother and her friends. The "den" was a
separate space at Vernon St., instead of
being combined with the kitchen. The father
used the den to watch T.V. and for social-
izing with his friends. At Warren Gardens
the living room became the space and was not
used by other members as frequently. That
is, it became the space for their father.
The mother used the kitchen as a place
to socialize after meals. In one floor plan
she had placed a rocking chair, table, and a
television. The living room was a place to
socialize but she preferred the kitchen.
She also wanted to be closer to the children
so a space was set aside for them near the
typwriter,
As they got older the living room was
divided into two spaces; one for the children
and the other for the parents. The activity
space for the children had the stereo while
the parents used the couches. At this time
the children were beginning to want their own
space. As a result, the living room was
used less frequently and the bedroom became
the place to socialize.
In all interviews the living room was
recognized as the father's "area" where he
watched T.V. In the documentation of changes
at the upper floor one can see how the
mother and the children developed opportuni-
ties for more space, personal and social,
away from the lower kitchen/dining area/
living room.
Bedroom Changes: The changes in the bed-
room spaces were influenced by the need for
At~O4
figure: 4 figure: 4A figure: 4B figure: 4C
more space. It was stated that the bedroom
spaces for the children were too small. As
a result there were moves to obtain one's own
space as well as developing one single space
(den) for activities. These particular
changes are exhibited in plan indicating the
occupants over the period from 1968 to
present.
The interesting aspect about these
changes is that there was always an effort to
create a den space. This space was always
turned into a bedroom for one person. The
overriding desire was for everyone to have
their own space. The mother, in an effort
to satisfy the children's complaints about
the size of the rooms, made provisions for
each to either have their own space or share
a den space.
1277
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Interview: Brian
Early Years: At the beginning he shared a
room with his older brother. During this
time he had no control over the layout and
the frequency of change. He indicated that
the room was too small compared to the room
they had shared at Vernon Street. At Vernon
Street both had much more space within the
room as well as outside; the basement being
-the activity space. The first floor plan was
used for four years (approximately) and was
felt to be too small. During this time therE
were many changes that culminated in another
floor plan (2). This plan was seen as being
stable for four years. It was felt that it
gave much more space to the center as well as
to personal areas on either side.
In the third floor plan his bed was
moved to make room for a stereo and a corner
figure: 5Bfigure: 5Af igure: 5
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of the room became a place allowable for
social activities. This plan was felt to be
too crowded.
Later Years: Once his older sister, Karen,
had gone away to college, he was able to get
his own room.
First Plan: This layout was kept for
approximately two years and is preferred over
the others. He indicated that he would
rather have everything away from his bed.
During this time (13 years old) he had a
desk in his room where he did his studying.
This room was felt to give flexibility on
opposite sides of the room only; a conclu-
sion that put sleeping on a side opposite
social activity. The social activities were
conducted in the room and less frequently
downstairs.
Second Plan: This change lasted
figure: 6
figure: 7
only for two months for the following reasons:
it was harder to make the bed; not enough
privacy; and it was harder to change the room
around keeping the bed against the window.
Third Plan: In this layout there was
a change in use. The bedroom became a place
for studying, sleeping, and socializing at a
23.
larger scale than in the early years. This
was the setup before he went away to college
and at a time he had a job to buy a stereo
and a T.V. for his room.
The preference for this plan gave him
enough distance from the sleeping area to
feel comfortable. At the same time it pro-
vided enough flexibility for change keeping
the bed fixed.
figure: 8
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Issues: The use of the kitchen as an ac-
tivity space by the children and a control
point for the mother reached a limit. Such
a point developed consequences where the
children stayed within their own physical
space or bedroom and the parents controlled
the downstairs. Even though space was allot-
ed in the living room for play, there were
attempts in the bedrooms to make provisions
for those activities. An interesting note is
there was always an attempt to create a den
for the children that was always taken over
by a need for a bedroom for one person.
The point to be raised is given the pat-
tern of placing the kitchen at the front for
promoting good child-rearing practices, does
it give enough reason to make such a pattern
the one for a family who is changing in terms
of their spatial needs? The mother indicated
that it was useful while they were young, but
as the children got older they retreated to
their bedrooms. As a result the kitchen
became a space for the mother and the living
room for the father.
Pattern Choice:
(1)
Living room.
Kitchen
Dining room
(2)
Living room
Kitchen/
Dining room
Entrance
(3)
Kitchen/
Dining room
Living room
Entrance
Entrance
When their children became old enough
and used the upstairs more frequently, the
pattern #3 was preferred over their current
#2. If they were to have #2 they would pre-
25.
fer to close off the direct entrance into the
kitchen. With pattern #2 the children could
drop off their coats, etc., as was provided
in plan 2/k. It was removed when they were
retreating to their rooms instead of the
kitchen for play.
An interesting note is that the prefer-
ence #3 is similar to their last residence
on Vernon Street: entrance, living room,
dining room/kitchen. In order to obtain such
a pattern they would have to move and give up
space to a three bedroom unit. Could it have
been possible to develop other patterns that
would have given such degrees of choice given
a change in the spatial needs of the children
and their parents over time?
26.
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Interview: Richard Jr.
Early Years: During this time he shared a
room with his younger brother. He indicated
that he was in control of the changes that
took place and that he could only remember
two plans (see figurgs)9 & 9A). During this
time there were many changes before and
after figure 9. The figure 9A plan exempli-
fies the shift towards confining social ac-
tivity to the bedroom. In this plan the
stereo, taken from downstairs (living room),
was placed in the corner.
The layout of changes compared to his
younger brother are different with respect to
bed placement but agree on changes in social
activity (stereo placement). The second
floor plan was kept for one year just prior
to having the room for himself.
LloA rLPT-I '-roak?-
figure: 9A
~Ifi 9B
f igure: 9Bf igure: 9
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Later Years: This period is exemplified
by figure 9Bwhere Richard Jr. was 19-20
years old. He indicates that he kept the
same floor plan for three years before moving
out to a studio apartment in Warren Gardens
at Dabney Place. This studio apartment is
exhibited in figures 11 and 12 . The plan
figure: 10
i-~6tJ1 I ~A1w~
figure: 11
figure: 12
in figure 14 represents the first layout
and figure 15 the second and the present
setup. The addition of speakers initiated
(figure 15 ) giving the right side to sleep-
figure: 13
29.
ing activities and the left side away from
the bed to social activities, in front of
the only two windows.
figure: 14
30.
Interview: Karen .
Earlier Years: The first two layouts re-
flect the earlier years (see figures 16 & 1.
In the first plan the beds were placed on
opposite sides. Instead of two dressers,
one was shared. The criticisms about this
plan were the difficulty of moving in and
around the room. There was also the com-
plaint by Tanya that her bed was in view of
the door. As a result the beds were placed
in an "L" shape on the side away from the
door. The opposite corner was occupied by
the shared dresser and Karen's sewing table.
At that time friends were entertained in the
bedroom. The second plan was kept for five
years due to its more "spacious" feeling.
figure: 16
figure: 17
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Later Years: At 13 Karen received her own
room and lived in it up to age 18. The
third layout (figure 18 ) shows the bed
and dresser near the door and the sewing
table at one end. This plan was kept for
three years. Its criticisms centered on the
closet location, making it difficult to re-
arrange the bed in the short dimension of
9-6. The layout at age 17-18 (figure 19 )
placed the bed, dresser, and sewing table on
the side opposite the closet. This layout
was preferred over her others due to the
freedom of movement in and around the room.
During this time (age 13-18), not as many
friends were entertained in the room. In-
stead, socializing was at friends' houses
or in the kitchen downstairs.
figure: 1g
figure: 19
A-I
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The last plan (age 19-20) was also pre-
ferred over others (see figure 20 ).
The positive aspects of this layout were its
square shape. The shape allowed more space
for moving around the room. After 20 years
of age Karen moved to her apartment in
Roxbury at Westminister Court.
figure: 20
34.
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Interview: Tanya
Earlier Years: In 1968 Tanya shared a room
with her sister, Karen. At that time she was
lessconcerned with her spatial needs. As she
got older she was able to control the layout
of the room. This occurred after her sister
went away to college; only returning on sem-
ester breaks. During this earlier time when
she lived with her sister, they occupied the
room (initially) next to the bathroom. After
their aunt Cookie moved out, Karen moved into
this room. Tanya moved into the room next
to the master bedroom. The setup is shown
in figure indicating the number of years
(age 8-12) she occupied it.
This plan was not changed during this
time, given she was not concerned about lay-
out. In this time frame she watched tele-
vision and played with her toys. She indi-
cates that the downstairs was not of interest
as a possible play area.
figure: 21
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Later Years: At 13 she shared a room with
Karen during summers. In this layout (see
figure 22 ) the beds were put on one
side. Such a layout was considered uncom-
fortable: both in terms of making the beds
and circulation. Despite these criticisms
she preferred this plan over the others for
that particular room. The room, given its
narrow shapeappeared to be more "spacious"
for the layouts documented.
She obtained her "own" room at 14 when
Karen went away to college; only providing
a cot in one corner of the room. The layout
at 13 is directly opposite to the one at
14-16 years of age in which her dresser and
bed are at the window end of the room (13)
and near the door out of view at 14-16 years
figure: 22A figure: 22Bf igure: 22
old. In the layout for 16 years old (see
figure 22B ), speakers are placed at either
side of the window with the stereo next to
the repositioned bed. During this time
social activity was either in the room or at
a friend's house.
Once this bedroom was changed to a den
(see figure 4C ), she moved into the bedroom
near the bathroom. This room's layout places
figure: 23
17-
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the bed in the corner away from the windows
giving a greater and desired distance from
the stereo, dresser, etc. Such a layout was
only possible (comfortable) in the room next
to the master bedroom. According to Tanya,
the room appeared to be square giving more
chances, despite closet location, for change
in the present and over time. The "den" was
felt to be more confining in terms of layout
possibility. This was due to the narrow
shape and position of the closet on the long
dimension of the room.
38.
Interview: 3-Bedroom Unit
Family B
This particular family lived in an
apartment on Seaver Street before coming to
Warren Gardens. At Seaver Street one enter-
ed into a hallway that split in two direc-
figure: 24
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tions; the bedrooms, bath, and kitchen to the
right and a den and living room to the left.
In 1968 Mrs. B was interested in Dabney
Place. After seeing the results of breakins
on this unit she declined. In March 1968
she came back to look at the 3-bedroom unit
at Fennow Street. She liked it and moved in
with her son. Shortly after, two other boys
came who were adopted. The second bedroom
was occupied by Chris, then later by both
Chris and Eddie. Carlos lived in bedroom
figure: 25 vi -
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(II) from 7-15 but was moved to bedroom (III)
to share a room with Chris. This change was
due to bad behavior. As a result Eddie was
moved to bedroom (II) at age 16 and still
resides there at age 23. Carlos moved out
of state three years ago and Chris went back
to his home town in Ohio at age 18.
figure: 27
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other two boys came that the kitchen was
used for more than just eating and preparing
of food. In the first plan (see figure 28 )
there was a cardtable and two chairs. In the
living room there were two couches, a stereo,
figure: 29
Layout: During the first four years there
was not much furniture used in the kitchen.
The reason for this was that only Mrs. B
and one boy lived there. It was after the
42.
and T.V. trays. The second floor plan (see
figs. 30 and 32) reflects the increases in
household size. The kitchen was arranged
with a side board, small refrigerator, small
freezer, and a round table with four chairs.
The living room was given more furni-
ture along with a rug and a T.V. At an
earlier time there were T.V.s in every room,
Mrs. B indicated that the boys entertained
in their rooms more than the living room
and kitchen.
figure: 30
(::MA
figure: 31
figure: 32
In the summer Mrs. B uses the living
room as a gallery to exhibit pottery.
Once a year her friend from New Hampshire
brings her pottery into Boston and exhibits
them in the living room. During the exhibit
all furniture is moved from the living room
to the kitchen.
Comments: The overall criticism of the
unit was its entrance directly into the
living room. It was emphasized that a ves-
tibule would be "nice" to have instead of
walking directly into the living room onto
the rug; increasing cost of cleaning it over
time. Even though the vestibule was of
interest, she did not feel bothered by the
'current pattern of walking into the living
room. She indicated that she had grown ac-
customed to it.
When asked if she would move to a
figure: 33
43.
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smaller place, her response was that she has
too much furniture. Much of the furniture
had been given to family members.
The backyard posed problems given one
could not enter through the back door into
the unit. At an earlier date her brother
had built a concrete patio with a redwood
fence. This particular fence had a gate to
the common back yard but was removed and a
permanent fence (without a gate) was built.
The change was a result of a landscape plan
initiated by the Warren Gardens Tenants
Council.
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Interview: Efficiency
Mrs. C
Mrs. C lived in many apartments and
houses in Boston. The two she remembered
were at Chipman Street and Crestwood Park.
The house at Chipman Street was a three deck-
er. She lived there for one year with her
daughter on the third floor. This apart-
ment's entrance was into the living room with
figure: 34
the dining room and kitchen respectively to
the right. A bedroom opened up into the
living room while the other (master bedroom)
was at the rear of the apartment. The Cs
stayed for one year due to heating problems
in the building.
At Crestwood Park Mrs. C stayed at her
daughter's apartment. The entrance for this
was into a kitchen/dining area with a living
room at the rear. She occupied a bedroom
figure: 35
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(fig. 35 or fig. 36) for six months before
obtaining an apartment at Warren Gardens.
In 1977 she moved into an efficiency
apartment on Walnut Avenue. Her expectations
were to have a bedroom with a window separa-
ted from the kitchen, a kitchen and a living
room. Instead all of these were located in
one room. The setup at that time placed the
bed (hideaway) on the wall away from the
door. The living room became a part of this
bedroom while the dining area was a small
area just outside the kitchen.
There were many changes after the ini-
tial setup (see figure 38) that led to
the present one (see figure 39). Most of
these changes occurred within the area around
the door and outside the kitchen. The pres-
ent layout makes an effort at making the
room "bigger". This was achieved by obtain-
figure: 38
figure: 39
ing a partition from storage and blocking
off the heater. The location of the heater
made it difficult to sleep given the fixed
location of the hideaway bed. Therefore,
the partition serves as a sound transmission
board. The partition was covered with mir-
rored glass and curtains at both ends of the
partition.
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The dining area had been moved back in-
to the kitchen. In the location of the
small white table with two chairs she has
placed a "hutch". The sense of enlarging
was thus achieved by the mirrored glass and
the angle of the furniture towards the
center of the room.
figure: 41
figure: 40
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Chapter II: Interview Analysis
The interview for the 4-bedroom unit
serves as the model for analysis. The selec-
tion of this unit type contributes a large
amount of information about spatial use be-
cause it comes from each member of a large
family. The analysis provides an understand-
ing of what the spatial limits are and the
consequences or reactions to such limits by
the user(s) over time. The analysis of these
spatial limits provides the framework for de-
veloping design guidelines. Such guidelines
can be tested to examine the contradictions
between the designers' conceptions and
users' behaviors and expressed needs.
The issues surrounding this thesis focus
on the change in spatial needs over time as
an indicator of a present need (unmet spa-
tial need) and contradictions in patterns
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chosen by designers. The housing develop-
ment of Warren Gardens was selected due to
its absence of an articulated design program.
The predesign phase of this project did not
formulate a process of gathering, analyzing
and synthesizing such inputs into a detailed
design program. There was an attempt to
solicit user input but a working relation-
ship could not be developed by the designers
with the local people. The process of inter-
viewing in this thesis is seeking to build up
the information base that could have been in-
strumental in analyzing and synthesizing
those patterns for unit and site design.
In each case study there are issues con-
cerning the change in spatial need. These
issues will be used to analyze each case
study to identify what the limits of the
spaces are now and in the past; what have
the consequences been as a result of such
limits; do these limits reflect contradic-
tions in desires and patterns of the design-
er; could these contradictions have been de-
tected without user input; and what method
within the predesign intentional mode does
each case study suggest for future design
exploits on low income multi-family housing?
Case Study: Family A
1) Have the desired and chosen patterns
satisfied the changing needs for space/
scale over time?
The pattern of kitchen dining in the
front and living at the rear of the unit
satisfied the spatial needs of the parents,
in terms of their control over the children.
As the children got older, their use of the
bedroom space increased. It became a space
for socializing with friends as well as a
space for sleeping and studying. When this
particular change in use occurred there were
two problems. The bedrooms had two people
occupying them and the scale established
limited spatial layouts.
The youngest girl and boy expressed
through their interviews the lack of concern
for spatial need when they were between the
ages of 4-9. As they got older they became
more concerned about the scale of the bedroom
and less about the scale of the living/din-
ing/kitchen spaces. The degree to which they
were able to compensate for more space was
limited. Given the small bedrooms there were
attempts to create a den out of one of the
bedrooms. The den served as a compensating
space for their social affairs that were
held in the kitchen and/or living room.
The living room provided for spatial
needs of the father. but the dining could
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not meet the spatial needs of the mother over
time. She preferred a vestibule that did not
enter directly into the dining area. The
present scheme makes it difficult to meet
changing desires that separate kitchen and
dining activities.
Conclusion:
The chosen pattern met the spatial needs
in the early years, but did not give the
users degrees of control in meeting the
changing desires over time. The degrees of
control consist of adequate square footage
and the presence of definable walls whose
definition allows for changing desires con-
cerning enclosure of activity.
2) What are the limits of use for the scale
of the bedroom, kitchen, living and
dining room?
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Bedroom: Placement of - closet door
entrance
window
bed
The position of such a door in.Bedroom
III (see figure 42 ) near the window caused
problems for meeting circulation and spatial
needs. The bed could only be located on one
side opposite the closet.
In order for it to be open the bed could not
be positioned in the upper left corner of
the room. It had to be located in the lower
left corner. In this corner only two posi-
tions were possible: against the wall oppo-
site the closet door and the wall opposite
the window. If the bed were placed on the
wall opposite the closet there is very little
space left at the end of the bed (left cor-
ner: 3') and on the side (4'-6"). When a
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dresser is placed on the wall opposite the
bed there is a very tight space to circulate
in and around the room.
If one person lives in this space the
bed has limited spatial positions in addi-
tion to a confined area of the room due to
the closet and entrance layout (location).
This is seen in sketches of Tanya and Karen's
layout of Bedroom III (see figures 18, 19,
22, 22A, & 22B).
Contrast: Bedroom IV
In this space (see figures 9, 9A, 9B,
16, 17, 23), there are three walls free of
spatial interruptions with a recessed en-
trance near the closet. The advantage of
this space over Bedroom III was that the
least dimension of 9-6 could be worked with,
providing for degrees of change over time.
The closet door location allows for the
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living space to be easily manipulated to
meet the changing spatial needs for more
space. This room was still considered tight
with two people, but it gave more usable
square footage than Bedroom III.
If these rooms were designed for two
people there should have been a greater ef-
fort to ensure that the 9-6 x 10-0 area was
completely available to the users. That is,
allowing them to meet their changing spatial
needs such as the inclusion of a T.V.,
stereo, and two speakers.
~r1l~
figure: 43
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Contrast: Bedroom II
The least dimension of 9' and the loca-
tion of the entrance and closet door give
the room more usable space (see figure 44 ).
In the sketches of Brian's layout (see fig-
ures 6,7 & 8) there was a greater degree of
control over spatial satisfaction. The two
blank walls of equal area provided for change
across this dimension. Bedroom IV, due to
its closet and entrance location, given a
smaller least dimension, also permits for
change across the least dimension. The ques-'
tion to be raised is given a least dimension
of 9-6 and 10 depth, what are the optimum
locations for closet and entrance that would
provide two people with the greatest possible
usable area?
figure: 44
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Testing of Bedroom Spaces:
1) Bedroom characteristics:
- no closet entering into 9-6 x 10-0
space
- no entrance door swinging into 9-6 x
10-0 space
- window located in center of outer wall
2) - no entrance entering into 9-6 x 10-0
space
- closet door entering into 9-6 x 10-0
space
- window located at center of outer wall
3) - entrance door swinging into 9-6 x
10-0 space
- closet door swinging into 9-6 x 10-0
space
- window located in right corner of room
Proposed Test:
1) To make BRIII closer to BRIV, given no
change in the lower level (similar
entrance and closet location).
2) To increase the usable square footage of
all bedrooms.
a. increasing square footage at lower
level.
b. change stair to winder.
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Kitchen:
The limits of use within the kitchen
area are largely influenced by its combina-
tion with dining activities and entrance ac-
tivities. The kitchen space adapts after
eating into a space of daily living. This
change, distinct and to itself, makes a
greater use of space, but the location of ac-
tivities of kitchen do not provide a viable
opportunity for the user to seek and initi-
ate a separation. The location of the heater
and washer and dryer act as spatial inter-
ruptions within the existing space. The area
of wall with these uses establishes confin-
ing layout patterns. In actuality, the
dining activities are confined to the space
ABCD (see figure 45 ). This location
provides no degrees of change. That is, due
to the visible and physical intervention of
the entrance into the K/DA the owner has to
take away space from the dining to compensate
for no definable space for entrance.
These limits within this space suggest
alternative patterns involving the kitchen
and dining/living areas. The testing of such
patterns along with the criteria of creating
more usable space in the bedrooms can provide
a pattern of use the designers did not see;
being able to meet a spatial layout whose
definable edges (walls) give a larger degree
of control over the addition or subtraction
of space within the assigned area.
Testing:
1) - combining of kitchen/dining areas
(one space)
- no vestibule within unit
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figure: 45
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- direct access into K/DA (physically
and visually from entrance)
- kitchen counter against wall
2) - separate dining space from kitchen
- provide vestibule (enclosure and air
lock) and interior vestibule space as
checkpoint
- move washer/dryer and heater to'a less
usable space: 1. under stair;
2. facing into a hallway.
What are the patterns of separation that
allow the kitchen to have definable
walls; the dining room to have more us-
able space for expansion and subtraction
of daily life activities?
Did such a move from prior established/
unestablished spatial needs affect the use of
space?
space does affect one's use of it in the
present. As a result of this need, the
present use of space makes compensating
measures to meet a prior need and changing
attitudes towards it over time. The issues
raised here are: does the amount of usable
space along with its definable edges, open-
ings, and spatial interruptions, adequately
meet needs and serve to adapt to future
changing attitudes?
The hypothesis is that prior need of
62.
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Chapter III: Design Guidelines
The conclusions from the interviews rep-
resent unmet spatial needs that can be formu-
lated into a detailed design guideline. The
purpose of this step was to provide a means
of testing the conclusions. The testing of
guidelines formulated from user spatial needs
over time helps to identify the contradic-
tions in the existing pattern. These guide-
lines, going through a testing procedure for
their design possibilities, serve as a tool
for synthesizing designers' and user(s)' ex-
pectations concerning the use of space in the
present and over time as needs shift to more
or less space.
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Design Guidelines: Bedroom
Guideline-
1) The critical aspects of such a design
shall recognize functional issues behind
door location, closet and window location,
and the least dimension of the room.
2) The bedroom shall be 120 square feet
(minimum) with ten feet as the least di-
mension. It may be designed to be as
close to a square of equal sides; making
it possible to have three blank walls
with no possible functional interruptions
such as a closet door, room entrance
door, and room window.
3) The bedroom window shall be as close as
possible to the center of the room and
not near other functional interruptions
such as the closet door.
Standard-
Each bedroom shall provide for the following:
2 beds: 3-3 x 6-10
2 dressers: 1-6 x 4-4
2 chairs: 1-6 x 1-6
2 desks: 1-8 x 3-6
1 T.V.
1 stereo
2 speakers
1 crib: 2-6 x 4-6
Explanation-
The design guide for the bedroom recog-
nizes the changes in family size as the
children got older. The need for one's own
physical space and adequate square footage
for manipulating changes is of importance in
room decision/design. There were in the
4-bedroom case study critical issues con-
cerning door location, closet and window
location, and the least dimension of the
room. Each of these factors had an effect on
the adaptability of the room to changes in
room layout.
The case study for the 4-bedroom re-
vealed that there were limits to room layout.
In particular rooms there were fixed loca-
tions for the bed, desk, and dresser. The
bed location usually determined the location
of other furniture. A major complaint was
the tightness of one physical room dimension.
There was always one dimension that provided
possibilities for layout over time.
The sense of a square room with only the
door as the principal point of conflict for
laying out was the general preference. It
in effect gave one more opportunity to change
the layout and to meet their changed needs
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over time. The act of change consists of
adding and/or substituting furniture, or re-
arranging existing furniture. At an early
ige the bedroom space was not manipulated by
the person. All they did was socialize or
play by themselves. At the ages of eight and
nine the bedroom space became an instrument
of change. Such an attitude persisted into
the teenage. years. In the later years there
was not only an effort to change the exist-
ing layout but also to add such social ele-
ments as a T.V. and stereo.
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Design Guidelines: Dining Space
Guideline-
1) The dining space shall meet daily and
less frequent dining activities. It must
allow for the resident a choice in util-
izing either space (dining or living)
for dining and/or living activities.
2) The dining space may be designed as
totally separate or in combination with
the kitchen and/or living space.
3) The dining space shall meet daily living
needs through an equal square footage
and/or a sense of separation from other
living areas such as the designated
living space and kitchen.
4) Such a space, if located near the en-
trance, should be separated from entrance
activity. The entrance activity con-
sists of: meeting of strangers and
friends at the front (primary) entrance;
shaking off of the physical elements.
Guideline-
lA) The dining space activities (daily)
encompass eating of breakfast, lunch and
dinner, watching T.V., studying, reading
the newspaper. The less frequent ac-
tivities encompass celebrations
(birthdays, graduations), family gather-
ings, meetings over bank, tax, or insur-
ance issues.
Explanation-
The inclusion of daily living activity
applicable to the living space provides the
option for the resident. The resident of the
four bedroom unit provided space for her
daily living activities in the designated
dining area. A rocking chair and a table
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were placed there. It was used for less fre-
quent activities such as family celebrations
providing a balance for the provision of
daily life in a larger or smaller living
space.
The concept involving a connection to
the living space evolved out of interviews
about the use of such a space. As a result
the living area became the compensating
space. The dining/kitchen area in the 4-
bedroom case study was always the place where
daily conversation took place between family
members and with their friends. Since the
mother used the dining area for socializing,
it should meet daily living needs.
Standard-
The dining space shall include the following
accommodations:
1 table (with leaf) 3-0 x 6-0
8 chairs (1-6 x 1-6) six at the table
1 T.V.
1 cabinet
2 easy chairs (2-6 x 3-0)
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Design Guidelines: Living Room
Guideline-
1) The living space shall be able to accom-
modate different levels of activity
ranging from eating to socializing. The
eating activity involves family dinners
or a gathering of friends for a special
occasion.
2) The living space must be able to respond
to changing spatial use. It shall meet
daily as well as less frequent spatial
needs. It is a space that can meet
dining activities and provide living ac-
tivities in another smaller and/or
larger space elsewhere; such as the
kitchen or dining area for daily living
activities.
3) The entrance into the living area shall
be separate as a definable space not
leading directly into it. Such a space
shall be seen as a checkpoint for family
members and visitors.
Standard-
The living area shall be 180 s.f. minimum,
providing 120 s.f. minimum for the dining
space. It shall accommodate:
2 couches (3-0 x 6-0)
2 easy chairs (2-6 x 3-0)
T.V.
stereo (with 2 speakers)
cabinet
2 end tables
1 coffee table
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Explanation-
These concepts are in reference to in-
terviews with families whose use between the
children and the parents shifted more towards
the parent.
The spatial needs of the child were met
within his/her bedroom. As the child aged,
the living spaces were used less frequently
for group activities. In effect, these
spaces were used under the following situa-
tions: 1) If the parents, along with
friends were not using it; 2) Socializing
with friends (a group over five); 3) Watch-
ing T.V. or listening to the stereo with
friends or by themselves; 4) A family dinner
or special occasion (celebration) ranging
from graduation to birthdays.
As the children got older, the parents
changed the layout of the living space. It
in effect became an instrument of change
where other family members were not permittec
to participate in the change. After the
change was made, an area was sectioned out
of the living space especially for the chil-
dren. Despite this move the children de-
veloped areas of socializing within their
own rooms using their own T.V. and stereo.
In this case the stereo within the sectioned
off living space was taken into a child's
bedroom.
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Entrance: The notion of entrance may be
seen as being up to the owner. If the owner
drives, the entrance closest to the parking
lot becomes the primary entrance. The other
entrance may be primary if the owner takes
the bus or is returning on foot to the unit.
Both means of entering- shall be seen as pro-
viding for secondary and primary entrance
activity. The primary entrance activity
consists of: meeting strangers traveling by
car, shaking off of elements, and a check-
point for visitors entering into the unit's
living spaces. The secondary entrance ac-
tivity consists of trash disposal and shaking
off of the elements. An entrance is deemed
"primary" if such is closest to a parking
lot used by others within a cluster of hous-
ing units.
At each entrance shall be a vestibule
that provides a weather/air lock. This
checkpoint shall provide ease of entry into
the living spaces. Such an ease of entry
may be met by extending the vestibule as an
open noncommittal space. That is, one can
enter and stand within such a space and not
visually and physically connect with the
living spaces.
The case study concluded that entering
directly into a living or dining space poses
heat loss, cleaning problems of a rug or
linoleum floor, visual protection of ele-
ments within the living space. Therefore,
the entrance design shall minimize these
problems allowing for some or a greater de-
gree of control for the owner over primary
entrance activity.
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Chapter IV: Findings
The results of a test on the design
guidelines emphasize the critical design ele-
ments the designer has at his disposal when
working with least dimensions for a given
space in a housing unit. These elements, the
stair (given the amount of square footage it
occupies at both the second and first floor);
the closet, window, and entrance door loca-
tion (on the periphery of the allotted square
footage; individually and in combination can
increase design possibilities for the de-
signer and provide less spatial interruptions
and more usable square footage.
The testing was done first on the ex-
isting shell (maintaining the same unit di-
mensions). The stair was changed to reduce
its previous square footage and to examine
its influence on meeting the design guide-
lines formulated from the interviews. The
second type of testing seeks to determine the
possible unit dimensions using the same de-
sign guidelines. Each testing procedure shows
the potential of both the existing shell ver-
sus the proposed in adequately meeting the
change in spatial need over time as a family
changes its composition and behavior.
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Design Criteria: 4-Bedroom Unit
Scheme I: Maintain existing shell
Criteria: Kitchen
1) Separate from dining area but visually
connected providing more usable square
footage for daily and/or living activi-
ties.
2) Shall be visually and physically hidden
from entrance.
Dining Room
1) Separate visually from entrance.
2) Shall provide access into the kitchen
and a "unit vestibule space."
Entrance
1) Shall provide a unit vestibule space and
a secondary and primary vestibule space.
Living Room
1) To make approximately equal in square
footage to the designated dining space.
2) Shall be designed as possible alternate
entrance space; providing storage, clos-
et, and vestibule.
3) Such a vestibule will have only a pri-
mary vestibule space that is visually
connected with the front primary vesti-
bule space.
Bedrooms
1) Shall be free of spatial interruptions
except for a window on the exterior wall.
2) Shall provide an increase in total
usable square footage; which accommo-
dates two beds, two dressers, one table,
two desks with chairs, T.V., T.V. stand,
and stereo with two speakers.
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Findings: Scheme I
(see figures 48 & 49)
Kitchen:
1) The kitchen space is completely hidden
from the entrance or more specifically
the unit vestibule space.
2) It provides 60 # compared to the 54 # in
the existing scheme.
3) The 60 0 is separate from the dining area
providing more usable square footage
(122.5 4) to dining than the existing
110 *.
4) Dining activities for one or two people
can occur in the 60 * usable alloted.
Dining Room
1) The area alloted for dining activity has
increased from 110 0 (existing) to 122.5
6 in the proposed scheme.
2) Such a space is hidden from both the pri-
mary and secondary vestibule space.
3) The dining area is connected to the unit
vestibule space. Within this space one
can go upstairs or ahead to the living
or directly into the dining room.
Living Room
1) The area has increased from 198 0 (exist-
ing) to 208 0 (proposed).
2) By increasing the least dimension from
12' to 13', closet and storage space
could be obtained instead of solely
storage. The reduction in storage recog-
nizes the need for closet space; for
visitors and family members who choose
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to enter the unit at this point.
Entrance
1) A primary (1), secondary (2), and unit
(3) vestibule space could be incorpor-
ated at the entrance. (See figures 50 &
51 ).
Problem: The primary entrance is too
small to work as an effective air lock.
If one is carrying groceries both doors
would have to remain open.
2) The secondary vestibule space (2) allows
the family members a space for removing
coats, books, etc. It also can serve as
a checkpoint for strangers who have been
allowed to enter the actual unit space
from the primary vestibule space.
3) The unit vestibule space is within the
circulation paths of the unit. Such a
space provides a buffer to the entrance
figure: 50
Proposed Entrance
activity that can occur within the
secondary and/or primary vestibule space.
Bedroom I (see figure 48 )
1) The proposed scheme reduced the existing
13' dimension to 12' and increased the
10' to 11'. By making the room approxi-
mately square and eliminating spatial
interruptions usable square footage was
increased from 130 s.f. to 132 s.f.
Bedrooms General
1) The use of the winder stair moved the
upstairs landing from 14' (Point A) to
12' (Point B) from the entrance. This
helped to increase the usable square
footage of all the bedrooms.
Problem: The bedrooms II, III, and IV
could accommodate two beds, two dressers,
two desks with chairs, T.V., and stereo,
if the beds were bunk beds or hideaway.
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The problem is these accommodations
would make the usable space left over
very small.
Bedroom II
1) The usable square footage has been in-
creased due to closet and entrance loca-
tion.
2) The square footage of the space increased
from 90 square feet to 110 square feet.
3) Closet space increased from 11 s.f. to
13.6 s.f.
Bedroom III
1) The location of the closet and entrance
have increased its usable square footage.
2) The square footage of the space has in-
creased from 95 s.f. to 106.25 s.f.
3) The square footage of the closet has re-
mained the same (12.5 s.f.).
4) The least dimension was reduced to 9'
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providing approximately the same layout
as the existing Bedroom II.
Bedroom IV
1) The square footage of the room increased
from 95 s.f. to 100 s.f.
2) The room is now a perfect square, 10' x
10', with no closet or entrance door
spatial interruptions.
3) The closet space has increased from 7
s.f. to 14 s.f. This increase can ade-
quately accommodate two people whose
clothing needs are changing over time.
Scheme II: Redesign of existing shell de-
terming least and larger dimension
Criteria: Bedrooms
1) The entrance door and closet door shall
not reduce usable square footage.
2) The window shall be centered on the wall
parallel to the entrance providing
adequate space for beds on either side.
3) It shall accommodate all standard items
set forth in the design guidelines
(Chapter ).
4) All spatial interruptions shall be paral-
lel to the chosen least dimension.
Living Room
1) It shall be approximately equal in usable
square footage to the dining space.
2) A closet and storage space shall be ac-
cessible to the usable square footage
area.
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Entrance
1) The primary entrance shall be wide enough
for a wheel chair; accommodating for a
turning radius of 5' within the primary
entrance vestibule.
2) A closet shall be accessible once in the
unit providing visual and physical
separation from the usable square footagE
of each room.
Dining Room
1) It shall be able to accommodate similar
living activities conducted in the desig-
nated living spaces.
2) It shall be physically and visually ac-
cessible to the living space.
Kitchen
1) The kitchen shall be separate physically
and visually from both the living and
dining spaces; but provide easy access
as the spatial connector between living
and dining activities.
Findings: Scheme II
Final Criteria
1) Increase center line to center line
width, if possible, from existing 23'.
2) Add one foot to the interior "y"
dimension by moving the exterior walls at
both ends of the unit 6" outward.
3) Utilize a different stair type that in-
creases the usable square footage of all
interior spaces. It is assumed that the
less square footage given to vertical
movement the greater the number of pos-
sible patterns available to designers
given the unit dimensions.
4) Give each space approximately the same
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square footage regardless of possible
spatial constraints offered by the lay-
out of each space.
Findings
(see figures 52 & 53 )
Bedrooms
1) By making the depth one foot shorter
than the width enabled the bedroom space
to accommodate two beds, two desks with
chairs, and two dressers. Such a bed-
room space, reducing spatial interrup-
tions to a minimum, approximates a 12'
x 11' space.
2) All possible spatial interruptions are
parallel to the width and located outside
the usable square footage area.
Living Room
1) The usable square footage increased from
existing (198 s.f.) to 203 s.f.
2) The vestibule (primary) has increased
its square footage from that of scheme
I. (see figures 49 & 52).
Entrance
1) The primary entrance does provide enough
area for a wheel chair.
2) It also allows the visitor and the tenant
to interact within the primary vestibule
space.
3) The secondary vestibule space and the
closet have increased their square foot-
age.
Dining Room and Kitchen
1) The dining space usable square footage
has remained approximately 110 s.f. com-
pared to the existing dining usable square
footage (see figures 46 & 52).
2) It is hidden from the entrance and is
separate from the kitchen, having no
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spatial interruptions, except for move-
ment into the kitchen from the entrance.
3) It was a problem to make the living space
accessible to the dining area. If this
is attempted (see figure 52 ) then the
wall separating kitchen and dining will
have to be moved from the minimum (10')
to 8'. This would reduce and violate the
usable square footage in the dining
area and increase the kitchen area. The
shifting of the wall is due to the re-
quirement for kitchen counter frontage;
given an entrance from kitchen.
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Remarks
Bedroom Spaces:
The conclusion of the analysis was that
the more the room approximated a square with
a few spatial interruptions, the greater the
satisfaction with the room's layout ability.
Of all the bedroom spaces documented, Bed-
room II was preferred due to its square unin-
terrupted space. The characteristics of this
space that were emphasized were the freedom
to make changes in bed location and provide
space for the dresser, desk, T.V., and
stereo. The least dimension of nine feet
was used for the Bedroom II being only six
inches smaller than the least dimension (9-6)
of Bedroom III and IV. Of these two bed-
rooms (III and IV), Bedroom IV was next as
that space which provided a greater degree
of variability. The reasons behind this po-
sition was attributable to the location of
the entrance and closet which are recessed
from the 9-6 x 10 space. The location of the
fire escape at the window served as the only
spatial interruption.
The least preferred bedroom space was
Bedroom III whose window, closet door, and
entrance door location gave less usable
square footage for the user(s). Due to these
spatial interruptions approximately 6' x 10'
was available for variability over time (see
figure 42 ). As mentioned earlier this par-
ticular space was always being made into a
den. After two of the children had moved
out the space was used as a den by the fam-
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ily. Only bedroom II and IV are being used
by the younger children which gives less
spatial conflict.
In the master bedroom changes in bed
location took place across the larger and
not the least dimension as compared to Bed-
rooms II, III and IV. There was an attempt
to use the least dimension but the closet
and entrance made circulation around the
room more difficult (see figure 47 ). As a
result, only the dimension of 13 feet per-
mitted variability over time.
The smaller one makes the least
dimension the amount of spatial interruption
the greater the degree of flexibility over
time.
This statement raises specific issues
concerning a designed layout of a room and
its ability to offer, regardless of how
small the square footage, varied interior
layout patterns over time. For this posi-
tion, the least dimension should be parallel
to such spatial interruptions such as the
entrance closet door and window. The en-
trance and closet door location can give the
space more usable square footage. This is
seen in Bedroom II and IV whose closet and
entrance location represent the options
available to the designer. In actuality the
smaller the room has to be, the more the de-
signer's attention should be directed towards
reducing spatial interruotions. In Bedroom
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II this was done but in Bedroom III, with a
least dimension of 9-6, the entrance door,
closet door, and window reduced usable space.
As a result there was a smaller degree of
flexibility over time for the user(s). There
were specific layout patterns confined to a
6 x 10 instead of a 9-6 x 10 space.
If these rooms were designed for a
family with children then an effort should
have been made that ensured a reduction in
spatial interruptions given the use of the
least dimension (recommended by Minimum
Property Standards) for a bedroom. As de-
duced from the interviews, the designer must
provide the maximum amount of square footage
to adequately meet the changing spatial
needs of the two children occupying one bed-
room. The position stated previously
points out that the smaller one makes the
least dimension and the less spatial inter-
ruptions one has into the required area the
more possibilities the user(s) will have
available to them over time as alternative
layout patterns. A further conjecture is
that the smaller the bedroom space, given
a least and larger dimension and one window
centered on the wall as the only spatial
interruption, the more such a space will
adequately meet changing spatial needs over
time. This is thought of as being compared
to a space of the same least and larger di-
mension having as spatial interruption:
1) entrance door; or 2) entrance door and
closet door.
Counter Position: The restricting of
space solely for two beds, two dressers, and
one table can help control unnecessary manip-
ulation of physical space in order to make
the unit space and the outside world afford-
able to the user(s) over time.
The existing bedroom, living, and
dining spaces have been designed to meet
minimum room standards. The design for the
four bedroom unit acknowledged a family of
eight people. This indicates a designed
bedroom for two individuals. (Given that
the initial pattern by the designers was to
improve child rearing practices, the user(s)
are therefore assumed to be young children
between the ages of 4 and 12.) As the child
became older (see figs.5,5A & B)the bedroom
space appeared to be more restricting. They
were able to explore the confining layout
patterns or in other words the spatial lim-
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its. These spatial limits consisted of one
or two positions for one and/or two beds.
The limit (spatial) attached to the position
of the bed(s) establishes limits (spatial)
for the dresser(s) and a table.
If the user(s) change their attitudes
toward the use of space within the unit and
the outside world, the bedroom does not per-
mit additions of furniture or objects to
meet the changed spatial need. This is ex-
emplified in the case study involving the
four bedroom unit. One can criticize the
design of the bedrooms in the 4-bedroom case
study based upon the inability of the user(s)
to satisfy spatially their changing atti-
tudes toward space over time. As a counter
argument to this criticism the restricting
of spatial adaptation to changing attitudes
towards spatial use helps the user(s) to
solely change their behavior or attitude.
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Instead of changing existing attitudes
towards their bedroom space by adding a T.V.
and stereo, the restricting bedroom prevents
the old spatial attitude (of where one
watched T.V. or listened to music) from
being confined to the bedroom.
91.
Bibliography
Alexander, Christopher. Houses Generated By
Patterns. Center For Environmental Struc-
ture. Berkeley, CA. 1969.
Alexander, Harold H. Design Criteria for
Decisions. Macmillan Publishing Co., Inc.
New York. 1976.
Beinart, Julian. "Patterns of Change in an
African Housing Environment." Shelter, Sign.
& Symbol. Barrie & Jenkins. London. 1975.
Beinart, Julian. "The Process of Urban Par-
ticipation." Focus on Cities Conference.
1968.
Boudon, Philippe. Lived-in Architecture.
The M.I.T. Press. Cambridge, Mass. 1979.
Buckley, Michael Paul. "Processes in de-
sign: a psychological review." (Thesis
Arch. 1972. M.Arch.A.S.).
Buttlar-Brandenfels, Florian Frhr. Treusch
von. "Analysis of Housing Related Moves:
Trade-Offs Between Residential Mobility and
Housing Flexibility." (Thesis Arch. 1971.
M.Arch.A.S.).
Carp, J.C. "The Support Idea, A Progress
Report." Open House International. Vol. 7.
No. 3. 1982.
Central Mortgage and Housing Corporation.
The Use and Design of Space in the Home.
Canada. September 1974.
Chaffers, James Alvin. "Design and the
urban core: Creating a relevant milieu."
The University of Michigan, Architecture
Department. 1971.
De Carlo, Giancarlo. "Legitimizing Archi-
tecture." Architectural Forum. vol. 23.
no. 1. Jan. 1971. pp. 8-22.
Environmental Design Group. Design Standards
Intermediate Care Facilities for the Mentally
Retarded. Massachusetts. August 1976.
Grant, Donald Pete. An Approach to User Par-
ticipation In The Space Planning Process.
University Microfilms International. Ann
Arbor, Michigan. 1978.
Guran, Myron A. "Change In Space-Defining
Systems." A CER Publication.
Habraken, N.J. Variations: The Systematic
Design of Supports. M.I.T. Laboratory of
Architecture and Planning. Cambridge, Mass.
1976.
Habraken, N.J. "Participation of the dweller
in the housing process."
Habraken, N.J. "Towards support housing."
Portoroz, Yugoslavia. January, 1975.
Habraken, N.J. "The Turtle Tissue Project."
Open House International. Vol. 7. No. 2.
1982.
92.
Hack, Gary Arthur. Environmental program-
ming: creating responsive settings.
(Thesis Urban Studies. 1976. Ph.D.)
Howell, Sandra C. Private Space: Habitabil-
ity of Apartments for the Elderly. Depart-
ment of Architecture, M.I.T. Cambridge,
Mass. August, 1978.
Jefferson, Rosa. Warren Gardens Tenants Of-
fice. Roxbury, Mass.
Kraus, Michael. Hugh Stubbins and Associates
Inc., Architects. 1033 Mass. Ave. Cambridge,
Mass. 02138.
Myer, Jack. "Housing: Voicing the Demand."
The State and the Poor. Prentice Hall.
1970. (Beer & Barringer, Eds.).
Sharratt, John. John Sharratt Associates.
121 Mount Vernon Street. Boston, MA.
Stubbins, Hugh & Associates, Inc. Inspec-
tion Report: Warren Gardens Roxbury, Mass.
HUD: Boston Area Office. August 10, 1977.
Whittlesey, Bob. Citizens Housing & Plan-
ning. 7 Marshall St. Boston, Mass.
